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57 ABSTRACT 
A system for indicating the integrity of a normally 
sealed package utilizes a sensor containing a pH sensi 
tive dye which displays a first color at normal atmo 
spheric pH and a second color above normal atmo 
spheric pH. An artificial atmosphere containing a 
basic gaseous material, which maintains the dye in its 
second color so long as the integrity of the sealed 
package is maintained, is then introduced in the pack 
age. 

5 Claims, 5 Drawing Figures 
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INTEGRTY INDICATOR 

DETAILED DESCRIPTION 

The present invention pertains to a system for visu 
ally indicating the integrity of a package, envelope, 
container or the like. Numerous articles and materials 
are packaged in the course of manufacture under spe 
cial conditions which maintain or prolong their original 
quality. Surgical devices, for example, are packaged 
under aseptic conditions or sterilized after packaging as 
with heat or radiation. Materials subject to oxidation 
can be packaged under an inert atmosphere such as ni 
trogen. It is of course desirable that such packages re 
tain their integrity in passing from manufacturer to 
consumer or user. In addition, it is often desirable to 
insure that products have not been tampered with nor 
adulterated. Thus pharmaceuticals, perfumes, alco 
holic beverages and the like may have unique proper 
ties associated with well known trademarks, and it is 
imperative from the manufacturer's point of view to in 
sure that the packaged product has not been opened 
and the contents diluted or replaced when the con 
sumer purchases the goods. Various guarantees are 
often dependent on installation by a skilled serviceman, 
as with sophisticated electronic components, and it is 
important to provide a means to ascertain whether the 
component to be installed is in the same condition as 
when it left the factory. 
The present invention provides a system for deter 

mining whether the integrity of a package has been 
maintained or whether the package has been opened, 
either intentionally or accidentally. 
The system is intended for use with a normally sealed 

package, which is utilized as one component of the sys 
tem. A sensor is disposed so as to be in communication 
with the interior of the package but visible from the 
outside of the package. The sensor can be merely 
slipped in a transparent package, printed on the pack 
aging material or structurally integral with the package. 
The sensor includes a pH sensitive dye which displays 
a first color at normal atmospheric pH and a second 
color slightly above normal atmospheric pH. One of the 
first or second "colors' can include a colorless state, as 
will be apparent hereafter. Since normal atmospheric 
pH can vary from about 5 to just above 7, depending 
upon a variety of factors, especially carbon dioxide lev 
els in the air, the color pH at which color change occurs 
is slightly above this range. 
The pH sensitive dye can be incorporated in the sen 

sor in any number of ways. It can be simply absorbed 
on a carrier such as a small dot or strip of paper or 
both. Alternatively it can be printed or stamped in the 
form of an indicia on a strip of the carrier. The carrier 
may be colorless (white) or colored the same or differ 
ent color as one of the two or more colors of the pH 
sensitive dye. For example, if the dye changes from 
blue to yellow, the carrier can be dyed or stained with 
the same blue tint so that the blue indicia becomes in 
visible when the dye is in the blue form and visible 
when the dye is in the yellow form. The sensor can be 
simple printing on the inside of transparent packaging 
material utilizing a suitable printing formulation. Such 
printing can also be a simple dot or similar area with 
the explanation being printed on the reverse (outside) 
surface of the film. 
The final component of the system is an artificial at 

mosphere which contains a small amount of a basic gas 
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2 
eous material. This atmosphere is introduced into a 
package in an amount at least sufficient to maintain the 
dye of the senor in its second color. It is to be appreci 
ated that the atmosphere is necessarily “artificial' only 
in the sense that the basic gaseous material is present 
at the indicated level, although it additionally can be 
artificial for other reasons. For example, the basic gase 
ous material can be simply mixed with air to form the 
artificial atmosphere or it can be added to an already 
artificial atmosphere such as nitrogen. 

Suitable basic gaseous material include ammonia and 
simple amines. Ammonia is suitable for most applica 
tions and is preferred. 

Referring now to the drawings, 
FIGS. 1 and 2, depict, in perspective view, a typical 

package utilizing the present system with the sensor 
segregated and separated from the contents of the 
package. 
FIG. 3 depicts another embodiment in perspective 

view, in which the sensor is disposed in the package 
with its contents. 
FIGS. 4 and 5 are enlarged partial views of the indi 

cator of FIG. 3 showing the change in indicia when 
package integrity is lost. 
Referring now to FIG. 3, there is shown a package 10 

within which article 11 is sealed. Within the package is 
a sensor 12 which has legend 13 printed thereon. The 
material with which the legend is printed contains a dye 
which is yellow at normal atmospheric pH but blue at 
a pH higher than normal atmospheric pH. The package 
is sealed containing an atmosphere including ammonia 
in just sufficient concentration to hold the dye of the 
sensor in its blue form. This level is sufficiently low that 
it is not usually detectable by the human nose. 

If the integrity of the package is lost, as for example 
by a rupture of the package wall 14 in FIG. 4 as shown 
at 15 in FIG. 5, ammonia escapes and the partial pres 
sure of the ammonia drops. As the pH within the pack 
age drops, the dye of the sensor reverts to its first color. 
Accordingly, a user is immediately apprised of the fact 
that package integrity has been lost, even though the 
rupture may be too small for, or hidden from, visual in 
spection. 

In FIGS. 1 and 2, a further embodiment is depicted. 
A conventional container such as a bottle 20 is filled 
with a desired amount of any material 21. The atmo 
sphere above the material can be selected at will since 
the integrity sensing atmosphere is separated from the 
contents of the container. The container is closed, as 
with conventional cap 22. Heat shrinkable film 23 hav 
ing an appropriate integrity indicia 24 printed on the 
inside (shown in dotted lines in FIG. 1 and in solid lines 
in FIG. 2) is then sealed, in conventional fashion, 
around the bottom circumference of the cap and the 
top of the container's body. Prior to sealing, an artific 
ial atmosphere, is introduced into the region between 
the film and container. Utilizing a pH sensitive dye the 
printed indicia becomes invisible in the presence of the 
artificial atmosphere but reverts to its color if the seal 
is broken so that the artificial atmosphere escapes. 
The nature of the indicia obviously is a matter of 

choice depending upon whether the dye goes from col 
ored to colorless, colorless to colored, or from color to 
another color. 
Suitable dyes of the type utilized in this invention are 

well known to the art and include, xylenol blue, m 
cresol purple, bromocresol green, o-cresol red, cyani 
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dine chloride, bromocresol purple, alizarin, thymol 
blue, bromphenol red, methyl red, acid fuchsin, bril 
liant yellow, logwood extract, bromthymol blue, phenol 
red, phenolphthalexon and the like, as well as the alkali 
and alkaline earth metal salts thereof. 
A further embodiment involves the incorporation in 

the sensor of a buffer which in the absence of the basic 
gaseous material maintains a pH below the normal at 
mospheric pH range. This permits a somewhat broader 
selection of dyes. Salts of amines with strong acids can 
be employed in this fashion. 
The dye is applied by formulating a simple ink, as for 

example by compounding with an alcohol such as buta 
nol, including polyols such as glycerol, polyethylene 
glycol and the like. The vehicle is not critical and can 
be compounded according to the practice of the print 
ing art. Where the active form of the dye is sufficiently 
soluble it can be formulated directly. The dye may also 
be in the form of a salt or as the free acid or free base, 
whichever, is most convenient for solubility purposes, 
and then converted to the desired pH form by back ti 
tration with acid or base, whichever is appropriate, 
after printing. 
The following examples will serve to further typify 

the nature of the invention without being a limitation 
on the scope thereof, the invention being defined solely 
by the appended claims. 

EXAMPLE 1 

To 20 parts by volume of glycerol is added one part 
of bromcresol purple. Eight parts by volume of 10N po 
tassium hydroxide solution are then added to com 
pletely dissolve the dye. This ink is then employed to 
print an indicia, as for example the legend "WHEN 
THIS INDICATOR IS YELLOW RETURN TO MAN 
UFACTURER" on a slip of paper. The printed paper 
is then treated with gaseous hydrogen chloride to just 
neutralize the dye and then inserted in a plastic pack 
age so as to be visible from the outside. A small level 
of gaseous ammonia sufficient to convert the dye to its 
basic color, about 10mm partial pressure, is then in 
troduced and the package is sealed. So long as package 
integrity is maintained the legend remains blue. If pack 
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4. 
age integrity is lost, the legend reverts to its yellow 
color. 

EXAMPLE 2 

The ink prepared in Example 1 is utilized to print, in 
reverse letters, a suitable indicia on a heat sealable 
plastic film. Objects are then sealed in the film in an ar 
tificial atmosphere containing a small amount of am 
monia with the printing on the inside of the film. 

EXAMPLE 3 
A printing material is prepared from 1 part by weight 

of cresol red, 20 parts by volume of glycerol and up to 
5 parts by volume of 10N aqueous potassium hydrox 
ide. This ink is employed in the same fashion described 
in Example 1. 
What is claimed is: - 
1. A visual package integrity indicator, comprising a 

normally sealed package, a sensor means in communi 
cation with the interior of said package and visible from 
the exterior of said package, said sensor means includ 
ing a pH sensitive dye system which displays a first 
color at normal atmospheric pH and a second color 
slightly above said normal atmospheric pH, and an arti 
ficial atmosphere within said package containing a 
quantity of basic gaseous material in a quantity suffi 
cient to maintain said dye system in its second color 
when said package is sealed; the color of said dye sys 
tem being reversibly responsive to the presence or ab 
sence of said gaseous material thereby indicating dam 
age to the integrity of said normally sealed package. 

2. A package integrity indicator according to claim 
1 wherein said basic gaseous material is ammonia. 

3. A package integrity indicator according to claim 
wherein said package is transparent and said sensor 

is indicia printed on an inside surface of said package. 
4. A package integrity indicator according to claim 

1 wherein said dye'system includes a pH sensitive dye 
and a buffer system. . . . . 

5. The package integrity indicator, according to 
claim 1, wherein the pH sensitive dye is bromcresol 
purple, cresol red, or thymol blue. 


